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Abstract (Basic) : US 4301355 A 

Weld arc stability, puddle control and deposition rate are 
maximised, esp in out-of -position welding, for a given power level and 
a given feed wire, electrode material of given dia. , by (a)_ passing 
power from a constant current rapid response power supply to the feed 
wire electrode; (b) providing a current feedback signal corresp to the 
value of the current at the welding arc; (c) providing a voltage 
feedback signal corresp to the value of the voltage at the welding arc; 
(d) providing a current reference control signal at a given frequency 
and amplitude to modulate the power to provide a current varying 
between high and low output currents. 

This is followed by (e) providing a pulse width modulator control 
signal corresp to the amplified difference between the current feedback 
signal and a current programmed signal; (f) controlling the pulse width 
of the current reference control signal with the pulse width modulator 
control signal to provide a constant current control mode of the power 
supply; and (g) controlling the feed wire electrode feed rate according 
to a signal corresp to the amplitude difference between the voltage 
feedback signal and a voltage programmed signal. 

An extremely wide range of spray transfer performance, from very 
low power input welds to very high deposition rate out-of -position 
welds, is achieved in gas-metal arc welding, giving excellent quality 
welds with minimum spatter, process repeatability and arc stability 

Abstract (Equivalent) : GB 2081478 B 

A method for maximising weld arc stability, puddle control and 
deposition rate on a work especially in but not limited to 
out-of -position welding for a given power level and given feed wire 
electrode material of given diameter, including the steps of: (a) 
passing power from a constant current rapid response power supply to 
the feed wire electrode; (b) providing a current feedback signal 
corresponding to the value of the current at the welding arc; (c) 
providing a voltage feedback signal corresponding to the value of the 
voltage at the welding arc; (d) providing a current reference control 
signal at a given frequency and given amplitude to modulate the power 



to provide a current varying between a relatively high output current 
of the power supply and relatively low output current; (e) providing a 
pulse width modulator control signal corresponding to the amplified 
difference between said current feedback signal and a current 
programmed signal; (f) controlling the pulse width of said current 
reference control signal with said pulse width modulator control signal 
to provide a constant current control made of the power supply; and (g) 
controlling the rate of feed of said feed wire material in accordance 
with a signal corresponding to the amplitude difference between said 
voltage feedback signal and a voltage programmed signal. 

Title Terms: GAS; METAL; ARC; WELD; CONTROL; MAXIMISE; ARC; STABILISED; 
PUDDLE; CONTROL; DEPOSIT; RATE; SPRAY; TRANSFER; MODE 

Derwent Class: M23; P55; X24 

International Patent Class (Additional) : B23K-009/09; G05F-001/02 
File Segment: CPI; EPI; EngPI 
Manual Codes (CPI/A-N) : M23-D01A 
Manual Codes (EPI/S-X) : X24-B02X 



©Int. CI. 3 
B 23 K 9/12 
9/10 



& B*mtt&fr (jp) 

6378— 4 E 
6378— 4 E 



<8> W «F ffl S 4> M 

BS57— 52574 

©2r§f§ BgfP57^(1982)3^29B 

«i!»a 3 

12 H) 



CM* S BS56— 121769 
@tti IB BS56C1981) 8^30 

•mm-gfc ©i960* 8^40 ©*ffl(U S ) 
©175357 

n — 

7 > 'J tf-^B* 'J v ■tjv-y 

W93065 -> = • r/ff^l- 
• 7*1177 



7>U #-£&H# 'J 7*^-7 
^H9135SAU -Viz 7 • k* 7 • 7 
V K 5 23707 

•j>H93063i/ = • 7-;UX3 7 h237 



©ttl IS A h 'J • -f y3-#k 

— 7-y K 

7> U #"£-&H# 'J 7*fr=-7 
•J-H91343 -fe 'A ;i/ ^ — y • 3 X 
V>K-.V • X h 'J — K 16630 







m 


m 








£ ft # 




* 




& ^ ^ i: a 












& ft w 


* <o m m 










a- 


<o & x m % 


r * t> *> > 








(aj 




m m a is 






4 - K *7 -f 


m 




§t » r * x 


m 








» & 7 - * 


*c * * * m 






<a tc ^ jet * 


m 


&fc 7 - K 


^ y * <§ -5 




m 




(c) 


* » T - * 


(c -6 1 






tt ^ n m r & 


% 


E 7 < - K 


y * re # 






& t z x m > 


(ft 


ftf JSJS ttft 


*5 J: a m J£ 




m 


to* ffi£*&U 


m 


ft ^ & & 


l „ c n *c 


J: 


o 




& 


ff U> « « J: 








u /W CO W 


m 


m t it n w 


tc u -< 










Kit? *>% 


to * a* i: * 


it 




x m ^ 


(e) 


ad se m to 7 


-f — K ^* V 


* 




# i: « to r ° 


it 




co W <o & <o 








a x £ & n 




m 


^0 "f -6 X ft^ ^ 


Cf) 


m e m » ^ * m m m ^ 






^ x « Sr % m 



m^fti&cojemtoffio^* - k"*^b£t*x 
■r * x @ > 

t;f£l|g<D^^<D 7^f - h'7>f-t S-fli c ^ 

t z # * & m r - ^?g^^gfeo 

« ^7A^#t^f«i<o^(oifiiisffi*c^/i5;r'S 

@^^*.> $e>tciS^fi5*ccco#tnjfi5^Ax 

^ <o s< a< * m * ®i m l x i'^ffi^joesEKj 



-373- 



- nottio IW.c 89: ® # * < 
f x ^ 7<D/<A'^i$Ii!21IS*^ii 

&v%m;frm&ftT-*fti£#*-sic*<fc5<!f 

a > - * * ? * u - ^offilic^t^i^^ 
£ UT^KlSQ^^^^^^ * ^ c fc # * 

(a) **(6«Pffi«*m«J:9 7-f-K7-r-v 

s & *c m & & -r * xn > 

(b) fcafT-^fCfcttSttflfc^Ht^WlfcTS 
m flE 7 < - f /< *y ^ Ht S ^ ^ 1* 5 XS n 

^ ^ 7 < - r^y^flf43^^i"5ii> 

(d) ^glSflRfei^^Siffi^ 1 ^^*^ 

ft fr ^ « ® * o&wkhc*^^^^^^^ 

(e) ffir IB * » 7 -f - K ^ * * « # * « » r a 



WKW57- 52f>74 (2) 
*G>K£ttfc**£< -Tii: 5 * <I C IB *J5 »J 
^ Ufc#t*!lJRa>tGHI8 l £113 « © & 2? 

& o 

c n tc J: O T JD X & £ S C ft j» *5 X 

x/i-xflift^n-fniPS&plte*: l, . jbi x it us 

18 # *S ffi S i g * fc tt « 2^SBKOt§^^ 

& o 

* ffif SB fi; Jf BE » * iL.Df fe'^7-^il)ttc 

m & n&nmmi ® * - k ft » * -r * x 
m ** -r s ii x 
c;frSta©f 7 < - notice 

9. (a) m # *"» « * r ic # Ift b ? & 7 ~ * 
* m Sft j& « & tt % 

(c) is E 7 4 - K -k y * IS # ft « & r * T - 

(d) ^JB38ia^«S«»t«iSK:^L««E2l* 
f&JfflJ <| « ft % £ L-e^m^Srffi^^^^W 



374- 



m wl a 


£ ft 


r 






fjjf? 5: §3 










(e) a fcft r 


u ^ 


7 




& a . 


(fj SEt" 


o ^ 




* m % * m & + z> 


ft S , 


iff) #1 83 E 




$ 


mm<E ^ m urn 




? A {§ % 


i: m 




7 >f - K 1 V * ft 


^ t <om 






CD 


K ft £ b T A- X 


mmmt 


£ /V 7* 




a 


ftjffif fl «: IB £ f 


z m a t 




o m 




aa^Djeaaiai 


fti * ?r 5 


& s > 










cw m ib m 


E ^ 




- r * y * t 


90 S3 IE 












t -5 ft 


<c J: 


o 




15 ffi co 21 


i& & s 


faf SI 


-r 


* & ^ K * 




£ & ti 


ft & 








*5 J: u m £ 




CO 




-r * a a 




^ # 


L" 




♦C ^ T 


t 7 - ^ ^ 




t 


Joi <o co is # 


T - * <0 








* *g a & & 









»S57- 5*574 (3) 







ft a o 


ia gtrttmiffis * mm m % 


*C # L ^ 






^ £ HO 83 « 


E»a ft 


% t <o to <o & <n i* m <o M 


ft * L T ff 




# JO &D 


'< * * m&m mm m ^ * 


% & r ^ » 


a 




m 83 tt 2lD»A^7i«R 






/ CO 


*> xm&mm mm ^ t 


* * * en 






witt&m&m z m & 


ft a * * 






mtez&j&fcMm* - v 






- K X 




m * <o m m 


IS 


9 ^ 83 


* co ft 8 o 








il ffjg3;&&/E#£a&i£« 


as <i m # * 




a ^ v 


►•caarsaf** -r * 


f- * H * ^ 








flfcft «C Jtt* 


L 


T » ^ 










8P<I # £ H3S3m &fc 7 * - 




CO KI 






a ^ " 


^*«r^jfcT*ftS£% 


C <D <i ^ u 


-< 


U5 


£LS!i83@#x>r y * 


19 83 ft » 


<D 




Cfe^TW U * *S (W ft * 


SUM l % C 


t\ 


(C J: -d 



a * a v * c rue x -o x &W® a k *j ^> r ^ 
13 m ^ mm ftSraauiiffB^rjea^^^^fe 

ffS^<oi6H» »^«3acoftSo 

is. as3m^/s^ftcitb&ra a..T if^t«^ 
/u x ft a * a \t > we»»* - KM7f» 

#tc*3u>r^ / tc ifi *< it '< *> x m & a an a 
ara-fc^^Lx cco^/M&^^^x^^fcj: 



ffitta»»af^a*cte^T*aaiofiiaita 
«©aa»»^»»SD siii^f tn^j: *> 

i* aie^aafttaa-rsftawx cco^^ 

«RI (i^f i £ Ufc#^fS*<0«5S^ 
13 IE«ro»io 

is. ag^^g:M&ft*a»"r^ftgti^ c 

fflfftS* >-7^^ n^->-A^^ ; >U-^C0(ft 

a<c^ li^ss?"^ ^sftfi$:39:*t% * "y > w - 
fcotts^Mft t \,xmmimr>mmzffi>x 



-375- 



£ < * * fc tt > ft 

<K> T $> £ o 

(c & c * ~&c»£ft*'<-8?££*ffi^^ 7 --* 

tC^fStt^^^^tio C <B * IS ft # *.+ 

ttjftS@KOffc^ttK?S1£ft;tf*# : £*"*o 

& $ n * # s T-MRic^tiSlkU « 

|^««I)ti ft * -* - **t±*c*ii*Lft& 
SK S: ^ j£ r * o 

* * * V « » • * * * n T ^ 

Cffi^ «« © .» fc ** ~ * & S M ° m E ^ * * ^ 



WKM57- 52G74 (4) 
# j^flc * n * * « » d c «se -r * o cogfe^s 

< ft*o w * » -f 7*©j»Hfc»»*"&*'&* & 

£ # 3b & o 

ft D ^ & * tt » ■ I- fc k o y r u > h («) « A 

f olf iciotM t j: Df£nftj»*8D*crSJ-3 
TfcTTSo COiSitSDJC K o y f u v \ ifi « 

^- ) # £ r * o coi"9ftiiftffltt >-*tw 
c « tt as* ft T s *-a o 



D % ^ < KiffiloT^iltio * <D « * & 

a <o « in* a * r . m c « 7 -r - rMtoii 
So c©^T««3^*i:T-^ttW* - - K c h 
-rso «ot«bji«t7< - r 7 * « ft tt l s 

fl * o C © » fl* « Hzjfc©««ft"CS£i:» 

6 n x ^ a o co**il»7-*iftttt»»f 

ft < ft 5 o 



&^#ftfeK:§S»Lfcdc&2?lu^^<0W;ttSrm 

AO * fc « /JO^A^/D'CffiW^V * * ^ » 

c JiotftRttf rw>r^^^ - K T ft ft & 
n 5 o © ^ ^ * * * < fcft*i»tt*5^ » w 

✓<A,**-cftm;fr7 - ^i^f?ti5o 

©J^T^. ^ffiSnft.^^^^^^^^ ^o - n 

-?n**i^ »&nft*»»iKttJt-«ftK:ftir^ 

<o T h Z> o 

r^T©*&^Cfc^T£#ttftraBitt7 - ^ o 



-376- 



&fci:ar#«ftj£*K:efi:aLfc<feOft8#b> # 

tc r - ^s^tts^ # ^ & i m mm *) w 

<D m & <D 7 << - K7^«I#»C»lTtjett 





o 




* « e © 5? e * 






£ o 






J& &l£«£«ft 


1 IS J: D 7 


<r - n< +«8C 


«;0ft(ft*&*r*o 






ft ft r - * tc 


»t s m m m 






« ft t&„£ v 


m BE 7 -f - r ? * 


m ^ * ft a -r * o 






0f je « ft » ** -t 








m ft tf^ w 


ftJ:OJfcfttt«c»v* 






(a^u^/vcoffi^ft 




m ft ft ^ c 




- xKfcOU 


tc m r z 




coftft^^ajtf*: 


s tc fx t> n 


« J: !) (C t 5o Ceo 




L % ft IC £ 


{ft«ttftfttCfeU>T 


rsstj t r ?s aj 


J ft £ s tc 




8G^<0jrjgftft£ 


^ ft IK IB 0 


soaiiftRrtfeirso 


m / 0 w ft ft ^ 


y v w ft US 


H««c^-To C co - 


y K C IJ !£ © ® 


s d w r 


£7-f - K 7 «f «t // 


ft » T * £ o C 


co 7 < - K 


7<fV//ftffiA,Tft 


ft ft * * fc tt ft © 


m ft ec & as s % « *. w * * * « 


ft ft 1* s PiTtcW 




5 J: 




*fr ft fx 5 o 


^X&ftT-^ftft 


I I (C j3 ^ t tt "7 


«f - V V <i 




m l > » » i « * 


mux m ft t 


T * < o 


ft ft *n y v /o <n 


T ft tc ti 350 


x>t/iftea^LT* 


Z> o C <D UUX ft ft 


/ « t L T 


ft ft tc J: Ditet^ 




t 4o CO 


* 5 * « * * ft # *r 


'< * r <o mm 


tc w * n ^ 






ft £ 5 




ft ft ft fx *> o 






ft ft T - * tt IS 


ffi // CO P 85 





WSSB857- 52S74 (5) 
m ft ? -f - F'<9*ft9&fc&0»i;i&*y ft 

fcmsE^o s ? ± m & t <o m <o & <o m m m * m 

#&&ftffiT8B«E7f- K x< y * ft ^ £ n e r o 
SIT So 

m « % ^co^xQft^Oo 
atr e m e ? < - r * * * ® % £ munm * ° r 

?AH^t«fl||(DgOi|ie<IIC«JSr5#llDW4 
^•^x«a!»IB(ia!^^ft^^r-6o 

fi^>«^»TS^Lfc« H ft fflliflf t bi- - ^ ft 





n ^ 0 c 


*3 ^^ 


T tt 


c n ft 


/* r ^ *r o 


COT - 


^ co 


» 


// 




tn 


ft T - * ft 


ft # ft n 


^? e> 


c ^ 9J 


T ^ 


■r i: 


*> * r 


- * m E ft 


its* 


CO ^ 


t 5 o C 


co m 


E « 


ft Mft 


a £ uuXft 


/J CO T ft 






/J co 


ft r® 


CO fK) T 


m j£ -r ^ o 




c 


CO T - * 


e (*: 






SB ^ ft W L 


r a o ^ 


PS @ 


T^t J: 


C 




ft 


co 


ft ft * 9 


fit a 




ft <o 


V 


ft ^3 *C 


ft ft ^ ft CO 


S D /7 ft 


ft & 


r * o 












ft 


/ 0 *c ft 


m v 


^ L 


fc ft «c 


*3 \,y X « ft 


ft IS tt 




* <D % & 




ft SB 


CO « IC 


u> r ii to 


?) fl T 


< © 


T > * 


K « 


m ® 


co ® k: 


*f L ft ft L 


O ^ -f 


r ft 


ft co 1® ft 


S A/ 




«jT <5 


o -f r ft 


S ^ (ft s 


tc ft 


J$ L ?S 


ft ^ 




^: f* ft 


* <o«#*i 


ft «> * t> 


0 tc 




it fx 


? -1+ 


S « # 


«c > ft ft « 


0 /7 # 


* 0 


* * ^ t 


c n 


« ft 


n « L 


5 * ti 


^ ^ o 


^® 


£ * 9 ^ 




£ (ft 


« n ft 


ft ( h - + 


^il T 


ft Jil 


^ <o ft ft 


ft ^^ 


5 ) 


ft ft co 


ft ^ JC *3 U> 


T V ft ft 


v 


K ^ < 


r co 


3) 35 


CO ± ft 


*c tt © b ^ 




ii 55 


flR ± ^ -f 


f CO 


T ft 


C (ft « 


T £ J: ^ ^ 





-377- 



& & -r & 


o 












<* e> tc 


a* 


/ 


0 «c tt S 


tc *g ft t £ Ha 






SB /* €■ ^ 


L 


T 


D % *f 


7* fi» SB £ S tC 


$ ft 


T Z> 


» jE L 




& 


ft I ® T « 


C © H SK IC t T 


& ft 




# ii ?r l 




o 


C n fir 91 £ 


Ik r ai * ^ u& 


J: 




<0 05 & L 


T 






SB # tc W /f T 




5 ft 


<h £ ft & 


ft 


^ 


- . r ifi g= -r 


<& J: ^ k: ^ 5 o 






« 5ft Sr 


*8 




3" 2> £>f 


ft fc> *> fS ft T - 


^ (C 


J: D 


^ < <o m 


11 


«: 


ft t& r * £ 


iS ft X © * C co 


IT S 




# *» * -f 


2> 


o 


* jft tc ft 


I C J: o T 11 


ifi 7c 


ft jr 


3 ( # t* 


m 


*> 


) # ft C % 


« -fc HSi SB £ 7c £ 




it ? 


ii- K & 1* 




b 


* » j» « 0 


-r t* co m 


tc ?£ 


T f 


* o * it 




ft 


T - * CD flE 


# & * 0 tC * 


£ tr> 


£ ?S 






3a m m * fc 


ft # ft JC ffi & 


ft * 


-tf 




co 


u 


co m v> sb # 


# & -t Z> o T ft 


*> *> 


» JK 


m d © «r«i 




J£ tC CO ffi 


S £ {fc O CO T 


ft < 




5t ft J£ §6 


CO 




m x m jfc r 


* to <h IE ^ ft 


8 ft 


*?§ * fc 


to 


ft 




W ■ T * * o •' * 




c n 


tC JD * T 


no 




)t <C fa O T 


7 < - r 7 -r ■* 


ft! <RJ *C 


L T & 0 


w 


L 


r fr < * £ 






JS ft 



?9imea57- 52574 (6) 



* - rtcfgUT^tcS^ftfeiO 






d co 7 -f — r 7 *f -v co 


ii fi «• 


t 


<T\ "fx %ti fit 

t V-^ IE U Hi «. 




si 9J r s 




m wr sal «m ^p- 

?E » t/iL rWJ w ~ 


- F CO ft *C ^ U> T 


ens pi 


ay > 

3k- t. 


i > ^ m ft $([ 


- r ft ^ tc is v> r 






CO t CO i t 5 o 


«f 2 EJ.4C ^ *C flfe 


CO ft fli * 


_ |T 


*c te * is ^ 


* * mfo c co W T 


«i * / H 




L/ X 7* u < 


- Kco««s?eat 




/In ^ 






?nf a 


Sf // 

t!H " 


CO fiS 8K (C h" n 


V 7* * K o y 7" U 


y y ( m 




2/ i: L, T IF tc 




Vt SS «• 


9 o 


CO K n 7* 




o T 51 fir 


J © 


y Jh CO tH -hi 


fin t ^ o 










* e> jc 


-4- * 


ft ^ 4^- ft ^ 


^fc£ft?)«*<oasff 






± -D T tffl T M* 




73^ 9 


^ r co ift ^ is 


( x r? 


y i/ ) 


ifi & 


D n — fi: *c ± 


&bfci:5fc:fcft.©« 


<o ^ it tfi 




S o' ^ O T C 


co J: ^ ft K o y v ? 


v it 


T * 


* £ J? » »t * 




o 







m 




s 


, ^ @ 








mux 


tc ^ 


* 


t CO T 


£> D n C 




««« 


* h 




^ L 


7 


*f — K 


^^^//coiSSBtc^ 


«; ? n 






7* U 




b^^^TC^ft^-^^ft^ 


r ^« 




C i 


ft < 


7 


-f — K 


7 -v i 




D /7 tc 


ft ft* 


r s 


SB 




^ o 










m 






tt ft // 


<o is SB tc 


y u y 7 u 






* n 






fir ^ 


o * ^ H 


ti * ft # « 






y 7* 






22 


fife ffi 0 " 


tc £*c ft Ak 


in 


t -r 


* i* 


m x 




-To C 


<0 ft 


tc ^ T ± 


» L it 


to < 


&*& 




tc 


X *> * 




^ ^ C ^ ^ 


< 


^ m 


^ tc 


J: D 




R Sr S? 




fit 4 it a SC 


ft L ^ 


m a 


@ (C 


ii T 




r to < 


T - * # 


H * 


ft -5 o 


C CO 




IS T 




^ " « 


ii * — k 


t* ft D 


? < 3CA 


o ft! 




& ft 




1ft « D 


n * m $, 


r s co r ^ 


£ ffi « 




ft «c 




T 


w «r 


tc *fjffl * 


n s © l *> 


t 


(C ^3 


^^ r 


Jb s 


u 


to < 




# JfcttfcHC 






m 




ft 


U> L ^ 




X CO &. ± 


co S£ W 


tc J: 


?> mm z 


n 


-5 J: *> 


(C 7 - ^ 


<DW.ffi,2 it 


tt m E « 


ti c 


n h 


IBS 


m z je 


u < ftti m 


tn«7 - 


^ CO ffiftt * 



fcti Kn y 7* w y h<OJgfifc*5J:c7cntc#5;F*rf 
^?|E-r^Ctft<«7cco«S^SSS^L^-5^ 

«i*^r%tcfT^ :i ^-c^^ft^t^^ttanco^ 

Ci^T*> L^^i«aKco^ft^^e»n-6o 
±i£LfcJ:^tc^%^«^ft^«> KC»ti» 

tCl-«S*cOT*^o ^^^tC*5t<^TWfi6C0ifii^C0 
*>o«fttt3fcco*t«a«fir«*£Lx 

i o 

fH7BttJ:j£LfelH9P«^94rxT - ^®ft^ 
? tc J: 9 ff *> n ^ COIffil^ttilg >J -^if J: 



378- 



D ft tt * fr *> o 











B 




tt ^ 








A C 


?F T 


ft a ^ fir 
3B k M) # E 






i 






24 




X 


rr fn 


JC- ^5 
Jffl 












x 

<© 


at 


-fi at- 


tit 


*4 


y 


O o 




T _ A ta.LT 










v 


r r 


«v rr 
m, fcfc 


/at 

IE 


i — 
h- 


XT 


rlr 

W> 9 


O HEL 






*3 


J: 


% £ 






— r 




*y 




/ft A 




fl ^ fl itt ffi 


2/ 


*3 


X 




ra 


u 


-r~ it* 


iij 

m 


T 


-5 


o 








Jit 


& PC 




15 


on 


mm xs 

m m 


A 


X 


y 




/ O 


m e ai fto 


3D 


tt 






B 


X 


Y\ tit 

V Pi 


73 








t» 






/V 






rt 






m 


I 

u 




z mm 




* f&o isi <i 




x 


-p T 


fr 5 


o 


Pi 


"IT L~ 
r ti- 




JOT 


A** 

K_ 


ft) HQ 




X -5 tc C O 






ft ft 


SO 


/& 

is 




H- 


/f+ 


4A 

*a 


la 


7J 


it & c ft i> » 




m 


c/jl c 


Jfc & 


ft 


tc 


la 


m 


-#-, 




Sit 


M c ffc r s « 








-5 J: 


*> 


m 






4" 




W T 




ft PET © « 




« 


ft a 


msg 




* 


ttt 






znt. 


X 0 


in a* t © tic «c ft 


to 




* x 




* 


L 








CO 


m ^ 


m me ii J§ 7 - 






5 J: 




m n 




tC 








tc n As l <« 






tc 


^ X 




ft 




m 


m 


ft 










« 


7 U 






# # 


& 






b n 


& X 


5 «C » ^ T 


-6 


o 


c n 


& r 


-5 t 


m 


m 






X 5fCK»t 5 



WBW57- 52r)74(7) 

>T^^% - Kj&f^&Sft**** W ft fir 4@ *3 X Cf 

ri-f <E§^i4*i^L^4 J: !>tc-r*o 
it ti tio Hz tc is £ r & c t ^ < ^ w Hz x D 

f fflt5*5l$ft©Sfe^*(C)tf m ^. * IC 

^ & 9 jt - # O / OSi^f * t«£^« 

^ o * * o tt 2» m 2x * a u n m ? < - v * v * ® 
% «• a « r -5 o 
^ -r ^ * » ^ « *« 0 ^ © te tt ic * « # m & u 



o tc r s o 

© ^ tt CCODW TSbtS»?Cl2it5o COE 
CCODW tt ( Constant Current on Demand Wire 
Feed ) s T£fr^S-;t£>ft*: T 7'<i'#*S&&«c 

icfe^T^o y ^ Ott-tto ^ ^ ^ « x 99 w m m 

r 45 o 

^ -r y ^ as j» « . » * © flfi © ^ © * 82 -t evew 

T^f o C^fti^ CVCW tt ( Constant Voltage 
Constant wire Feed ) % 

-> ^ & £ a* c © tt at tc & t tt m m 3/ ± tc m -r'* 

^■^»«9S»ttl»«#tt^» * * dx D»tusn 



<5o roy^Dtt^mE^'-T'ttfBSxDJfcOT 

?Am-&Sr-t^ ^ t4S^fiS$^T^^o cor 

X-fy^*A«*» CVCW tCffilt* t *tt 

^©tc^/^r^o 

tcfc^TCft*#*&TS&a:*^^T*ftsffl*?T 

^>o x-f ? t- , »jSi» i *iT*Tto< ccodw ( m 55 

7>f -V 7 < - ' F&A'tC SS I? & &mffllffiU&) ) ttffitC 

fc^TIKO 7 >f ir ft fft Mr A tt r » ' y ^ ETIB1II 
£ "ti 5 o Cor«y^Btt^oy^DJ:»)0«ff 

X -f V m A U . 33 ifi CVCW {fctt*CSJ#* bftfc 



-379- 



C, V « * G T ^ t ^ -f & AJ^^- * c 

- ^< * * m ^ # ® ® * &j T ^ T ^ < r B v * 
i«»T^>^ftt4o cot - * m tt * fc tt 7 

fH||lc*HT*«a«>*«*9 (HI W W «6 * J: 9 

-r o * 34 o-fc^N a» o — jgoflaacw-awwca 



44Rna57- 52574 (3) 

0/9,0 /* #cflE«*n*:fci*aitt^r«fe-c ► - * 
* ? * w - # ( ti d gi )"©tt««c»Lraw* 

jaJb©£T©e«Kfe^T»8^**tt'«B-* 

- k**v*©*K^J:^'^' < * x W* w * i,iip ' & 
-^SriUKLT. £ It flfc fHl 85 * - K * fc tt.fi « W 
© * - K » f* C « 2J « * * fx ^ % C n b <» ® & ? 

£ « *ft ^ - riiSC J: D x^^(p«||g»«t 

Dcn^'^w^n^^ttx-r y*©<Brn*©fittt 

*c is ^ T f n y ^-H J: 9 ©fifSt*'*^**^^* 
T £ £ o 

*s< lt^«-c^u> ra'u ft ffl ^ r * L T 

T ^ b T £> Z> o 



*'ft « © » » ^ « « C * V> T tt 0 7 0 *C H T 

cniM DJ*T*«UT*-f y*»B#ftW^T 

#LtB#^5'fftn:*»^f k c m « ft » 

5 0 x-f 7f KttiiJOi J? '« & & # L Jt ffJ 
c*^H**fta^'*Wa**** ,i:l '* 

fft* IMTC nft 38 Wt" So COW^»**tt 

^ L x J» C » U J: ^fcHft^fcttflft^-fSo 

Ha*©*** hfeiCf/*?' 77*«SJ: D«Wt 

-c*ftfcS£-r*o jfc«®K 



^titc iotr - ^MS«(liSl1*5o J: 4B © < 

^i^o^'^^ffi^w^^^ m s © & & t & 
ittesttttftwtii^fti^T*. t-*© 

:nftftlt4fcli7< - r-Ky^«*cJ:5 
M*®i&j7K£Di££n£mffi©£T©fc£*g: 

ft * * * cncJioT-*/!'****^**''*** 
#Hii;*WMftft*ft*** laonaKftft 

m ME ffir »"tt tt^Tira*0Ki»ic»»**% IE L ^ 
«.fltt&U«I* f c©7-f- r^y^A'-rftaiCfirto 

* SKI® ft f ft T^fifc "T * o 
r » y *«ttttfl*W«©**«#^«>#£** 



380- 



«a*t«o-co«vt:6^Ttt«l«) * K to * 
;* ffi 2> ffi J: 0tt*fi:ft^W^««t*dO 

tio e-tt ^jiis 

ntu cm* »,a a » * - * 

T * D x Jt ifi L to < ^ IS T - * © m *c « /J> 

* o 

tca^ts t<ot jsat «.© y -r - 7 

<-Y&fi<CMl,m&TZ>t><0£TZo -r * t> ?>& 

09 ft \t w fi v^ L Hz t t 5 o 

7* «= y * BC«0Wic^lt J: 5 (c & & 3g « J: 

& # x f y ^^^^**0^<OftJ< COODW (ft S tc 

* « £• f 2 r » y * c * 0 © 2* i» J/ _h © A>xfix 



MKM57- 52574(9) 

/ ? Aif 5 * y " y # 

ft £ & JJ8 L i: 5(Ccne)W^f©#*liSgA 

entente f&c:nj:!)MMi)jS[i2it 

ifc«lEl»i/rtlT = flr«tt«[«i:Jfc« L ^ * < y * 

«• t& <* 1* x ««i/±<D^t (o 1/ -<a/icp5 i:^ 

Jl 18 *C 9$ L too A (7>->!7)ffiftCCOX<y 
% & 0-J7 tc ft Lfcmfo&U&ttl® x * y * * *c o 

n * ?j s o 







n h 2 0 © <g 




rai©£«rJ«fB83WTJ*fIg Lx 


0CODW ffiBtC^i 




-fy*»*jj*»i:y»y* 


G 


F*J O 7 -f -t 7 <f 








# tt fin *® K w 






E 


J: ») 0 ft # i: T7 






* 


© ^ 3 / - * T 


J: . 






> - * © 7 <f - 


K 




O 


c <o & m ^ * m 


m 


gg « T * « L x * 6 *c # <g 


8? 








f* 


* 1* * tc ft ft X 


m 




K 


* - ? 2**mm 




<&o < © to < l r m ffi # 


// 


tc n r Z r> >r + 




•f — K ( 58 ) ft A V ? 4 ▼ 


> 


k ( m $g ) 7 < 




7-f - r / 0 H <J i Of 9 




t t - «if y o •> 




G -t 9 £ fttt C ftltSP £ n * 


0 






^-fy^ft/Siw.jis evew #^jci39&*fc 






■v 7 -f - r fid «p 








O @ «r tt * < y 





li r ti y m J: 90WE7-a ^?A<I-&i^jf8^ 

Sr^urfe^p>n«wE7 - k y 9 m ^ t <o 
^ ^ ii * j: a? ii evew & ¥townc$>zm&tzn 

cne>^< y*&/6#363a*T7jsLfcJ: ^tc CCODW 
- Kx-r y^*ci: 5l^t5:t^ 

T t 5 o 



-381- 



* tt r n y # * o © x a* ^ jkb § ^ 4 ^ n 

* A * *: a- * «8 ^ « * * 4* C J: o T 80 



WPW57- 0IiriV4 (10) 
•a-fc^a-frcw****** ft « a & 

|f$ ( TVL SYNC )£-mn«LaS>«e * fc ft W 

tr # # *c x -f y + &7 £ 6sb t ^ f % & 8? 1^3 88 
( OSC SYNC ) (fir « tC 9 £ * £ o £ <D ft m & ffi 

J:iELfc&Si&<a®Jft*m?. to , // B o 

^ * x < y + 36 <o f •* - T f V -f * a- f ft t> ^ 
* o t T (C <6 t ftl < C©MGfl«»^a«»«*. 

« /6 khz ,t ff t3 n * o m * «* / W L T ^ A- x 

££&te70tC7r;Tto< A* X a £ i* flD $ % * 

5 (CXA^xfflS »3>?**o 



& /* 0 tt # ? 
# a £ n * m flft 

% £ m T o 
> T ) £ ft « 
5 X ^ ft * I 

frv^ % c n e> © 
t $> a o ± » © 
© no *c a ft w 16 

ii ic n fi w fii £ 

w ^ m a * « 
m **o»« 

l t 5 o 

b fc m <b *n < 
© (ip < -c * 9 * 
w w* t ^ t to < 

£ 7 0 J: 

fj to n fc ft ^* ^ 
^ u n c © ft « 



©^^Kteffirsmfltg*^®^ 

n ft «e n f n 7j j: ^ 7 j t * i 
* r a o mm<o a , a' ■ a* 
r So 

y C *5 J: D C * D#te2*v£ 
« E f&J 85 a - r # ¥S $ tc <t Z C <D 

t -r a * a am b * * * * « w ' 

^ r*B c ^ t ^ o y ^ H c i: 9 
tt^>Mi7« is J: ^ 7 s T ^ r f 



L fc J: 5 ^liUffli 
*J:a;Oto< ft/S^^^*^ 

ift-r*a:tf:oto<£*s 
(i) mJfts^isi^<i^^ 



t) o tI* » « * o ta ' ** ffi ** 
s §i # k * n-^tt 

© * « m 8. * ^ * £ £ 4 * 
« # * K < MB T Z C t 

Q 



382- 









<o to < (& 




7 S< 


9 y - 


* ft w * 








- * ft fi 




V £ S 




h (0 & W 




O T & 


h n it 


*> <D t & 


mmv>m& 


llt« 


n & it 








\s ~Z A> 


IC X ^> T 


*ru-fte#ft?3£C£ 


# T £ 


Z o 




(2) £Wffia*»<o38SSK:J: 


d ^ r 


X t> *> 


% fit 25 fl* 


mm® ^ <o m mm « « ft 


» & ^ 


9 * - 


* £ b T 


m m t * * c t *c j: d c 


(d & m 




ft <0 


» « © Jg & f** > «fS© 




& *5 X 


* o m. 




ft " ( 


) 


£ V & c 




<o ^ 5£ 


& # *a 


tor o 


o) jb & <o to < x m <o & m 




e> n * 






<ara as 




ft ft ft tt 


m l is * *: «> *r # so «c 




a> o ^ 


T <D S 


ffi tt tc *f U & « £J *c i« £ 




& ft « J» u «f a* 


e> «* *fc ar £ # ft ?t * 


c t *« 




o 




IC l> 


T It 3 





WMe357- 52&V4 (11) 
cD'<A-;*iJ@gE»ft5^Cffi^;bl*TteS!*-*fc 

T * * o 

CU fc®P&#m®m&fetf>&lfflJ*c/4 KHz o s< * x 

*i £ w & » ft & m r s 0 

T*ei*#&ftf3*fc ft't fUfcwSefcffcftff 
£ £> <a " rail "(cfcfbw - ??? Hz © ^ a 

* m&mm&&z & m t z o 
(a; ^ffift^fc&ffcifcjcfcttsis tern v <omw 

»»ft^ffir* 0 

T £ ^ cnP)©^TO«#ICfe^T 2r ft & 

5 y * - { ft ft )#ISfcT3>tf^jSS«# 



* Mm <o m m x ww 

«^o-fiPBft^r^«3ffcLfc^° y * 'r 4 T * 9 

,h urmiE#*&tc@# ^ ^ > ^ * < ^ ^ ft ffi 
is <o m e^tc x/^^<ls^»ftfflv^^tt®ftl«^ 
■r * ® s 

m to m « © s ^ y >*tc^^r*m^^ — w w h 

/tf » 8 ^ f V S f* 7 4 - K 7 < "f ^ /i - & 

At ^ > /i ••• fin X >t ^ /# - r - * * /? ••■ » * a 9 * 

2/ , 22 K n y 7 ^ A - % « 2ft V fit % * ••- 7 -f - 



m im± & « » ft 



-383- 



WWB57- 52574 (12) 





384- 



